Aristolochic acid-induced carcinogenesis examined by ACB-PCR quantification of H-Ras and K-Ras mutant fraction.
Aristolochic acid (AA) is a strong cytotoxic nephrotoxin and carcinogen associated with the development of urothelial cancer in humans. AA induces forestomach, kidney and urothelial tract tumours in rats and mice. This study was conducted to characterise AA's carcinogenic mechanism of action and compare allele-specific competitive blocker-polymerase chain reaction (ACB-PCR)-based early detection of carcinogenic effect using two different tumour-relevant endpoints. H-Ras codon 61 CAA→CTA mutation was analysed because it is found in rodent forestomach tumours and A:T→T:A transversion is the predominant mutational specificity induced by AA. K-Ras codon 12 GGT→GAT mutation was analysed because it is a common spontaneous mutation present in various rodent tissues and may be a useful generic biomarker for carcinogenic effect. DNA samples from Big Blue rats treated with 0, 0.1, 1.0 or 10.0 mg AA/kg body weight (bw) by gavage, 5 days/week for 12 weeks were used in ACB-PCR in order to examine the induction of the two specific mutations. A significant dose-dependent induction of H-Ras mutant fraction (MF) was observed in liver and kidney. Statistically significant correlations were observed between AA-induced DNA adduct levels or cII mutant frequencies (previously measured in the same rats) and H-Ras MF measurements. No correlation between AA dose and K-Ras MF was found in liver or kidney, although there was a significant induction of K-Ras mutation in kidneys exposed to 0.1 mg/kg bw AA relative to controls. Thus, the data establish a straightforward dose-related increase in H-Ras MF due to fixation of AA-induced DNA adducts, whereas the common spontaneous K-Ras mutation showed a non-monotonic dose-response, consistent with loss of non-targeted mutation at cytotoxic doses.